Effects of propolis on cell growth and gene expression in HL-60 cells.
Brazilian propolis obtained from honeybee hives was extracted with water or ethanol. Cell growth-inhibitory activities of these propolis extracts were found in HL-60 human myeloid leukemia cells. The extracts-induced apoptosis in the cells, which was characterized by morphological and nucleosomal DNA fragmentation analysis. The apoptosis was mainly attributed to the induction of granulocytic differentiation, which was evaluated by nitro blue tetrazolium (NBT) reducing assays and cytofluorometric analysis for the expression of cell surface marker CD11b. DNA microarray analysis was performed to examine the gene expression profiles in the propolis-treated HL-60 cells accompanied with granulocytic differentiation, which were compared with those in all-trans retinoic acid-treated cells. Several genes were up- or down-regulated. Two genes encoding S100 calcium binding protein A9 and ferritin, heavy polypeptide 1 were up-regulated, which were also confirmed by semi-quantitative reverse transcriptase-PCR (RT-PCR). Propolis-induced growth inhibition in HL-60 cells was, at least in part, due to differentiation with gene expression profiles, which are similar to those induced by all-trans retinoic acid.